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Scientific Motivations

The sea ice cover Is a complex distribution of ice
surfaces with different growth stages, history,
surface characteristics and radiative property.

Passive microwave sensors can capture only so
much of this information because of coarse
resolution, unpredictable emissivity of the material
and too many ice types.

MODIS data with all its shortcomings due to cloud
cover can provide much needed complementary
Information to understand composition and overall
state of the ice cover.

Many scientific studies can benefit from a combined
AMSR-E and MODIS data set.



Why use MODIS?

Near coincident coverage

Lots of visible and infrared channels
Relatively high resolution

Ability to study new/young ice distribution

ADbility to assess presence of snow or no
snow cover or meltponding

ADbility to detect small polynyas and leads
and assess their physical characteristics



The most notable Antarctic feature
The large Weddell Polynya of 1974-1976




Sea lce Cover in the SH using visible
and passwe mlcrwave data

Antarctic sea ice IS
more seasonal than

the Arctic sea ice and
has asymmetric
seasonal distribution.

Antarctic sea ice IS
surrounded by
oceans while Arctic
sea ice Is surrounded
by land.

Coastal polynyas are
prime sources of
bottom water.
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Sea Ice Boundaries

Are not Fix

Example: collapse of the
Larsen Ice Shelf
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[ a) Vertical Channels
12.5 km resolution

e High resolution data
provide a better
definition of the ice
edge.

 With AMSR data, all
channels provide

consistent ice edge :
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Ocean Mask with SSM/lI and AMSR

e Patterns for open
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9 September 2002 MODIS and AMSR-E IC
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AMSR Sep 0

Low resolution
channels are
consistent and
coherent but we
do not know very
well what they
mean
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AMSR 6.25 km Icecon
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AMSR 25KM Icecon
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22 September 2002 MODIS and AMSR-E IC




Sep 22, 2002 AMSR IC

The 89 GHz
channel provides
Intriguingly good

data set which
when interpreted
properly can
become a valuable
tool for polar
process studies.

100

1 l 1 1 1 I 1 1 L l 1 L 1 ] 1 1 L I 1 1 1 I 1 1 1 I 1 1 1
160 180 200 2%%9 240 280 280 30C



AMSR IC: 12.5 km vs 6.25 km

5 Sept 2003 T B WE. 5 Sept2003
12.5 km res o e 6.25 km res

NT1 retrieval is similar to the 89 GHz channel retrieval




Landsat Feb 11, 2003 Path 106 Row 27

Landsat image of the
Sea of Okhotsk

e Landsat scenes
provide the means to
study large areas at a
high resolution.

 On February 11, the
iIce cover in the
southern area was
very active with a large
fraction being covered
by shuga, pancakes,
nilas and grease ice.
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February 11, 2003

- . a) Landsat
High Resolution F TR
AMSR vs Landsat | o
* Higher spatial details e e
can be inferred from e

AMSR-E data,
especially at 89 GHz

« AMSR-E data at 6.25
km resolution captures
many of the spatial
features from a high
resolution visible
channel

e The 12.5 km data show

b) AMSR-E 6.25km (Daily) ¢) AMSR-E 12.5km (Daily) d) SSM/I 25km (Daily)

some details but the 25

Km data smear out b3
much of the features.
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Large
leads In
Alaska

MODIS / AMSR Ice Concentration - May 1, 2004

Bootstrap 12.5 Km

NASA Team




Summary

MODIS and AMSR-E provides consistent
Information about the ice cover.

MODIS provides useful information needed to
Interpret AMSR-E data

MODIS also provides complementary
Information to AMSR-E data about the state of
the ice edge and snow cover and detalled
characteristics of lead distribution and polynyas.

Joint data set should be used in the studies of
the ice edge, latent and sensible heat polynya,
iIcebergs, meltponding, Odden, and MIZs
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